Introduction
As we all know, the relationship between scientists and journalists is a rather difficult one. We could also say that they are "Worlds apart"-as suggested by the title of a study carried out a few years ago by Vanderbilt University in Nashville (Hartz and Chappell, year?) . For this study, television journalist Jim Hartz and NASA space scientist Rick Chappell questioned 1400 professionals in science and journalism in the US-and what they found was a massive gap between the two professions. In fact, after five similar surveys on the relationship between journalism and other sectors such as military, religion, and economy, the authors concluded that nowhere else was the distance as great as between journalists and scientists. To summarize the finding in one sentence: the journalists seem too ignorant and the scientists too arrogant to get along together well.
"Good news is no news," complains chemist John Emsley in Nature (year?). To underline his thesis, Emsley quotes an example from the Daily Mail. One day in March 1996, after a train accident, the newspaper printed the banner headline "Chemical train smash horror!" The train had been loaded with a chemical. A tank of it had ruptured and was "spewing gas all over the place," the Daily Mail wrote, creating "a 3 ft deep mist." But what was the chemical in question? Carbon dioxide! The whole event was nothing more than hot air-in the best sense of the word-but it merited an alarmist headline. That is why John Emsley concludes: "Chemical rubbish gets published while real chemistry goes unreported."
If that is true, the consequence for the "representation of science," the topic of our meeting, is clear: science and scientists are not described in a realistic way but are portrayed in a rather distorted way, often as clichés, as Frankenstein-type figures, whose research is threatening humankind.
A positive relationship
But is it really true that only scientific rubbish gets published, while real science goes unreported? And is it really true that scientists always get a bad image in the press? Sure, there is the Daily Mail, but there are also quite different examples.
Let's take the story of Kenneth Olden. Olden was born in rural Tennessee; he grew up in a black community, studied biology, and became director of the National Institute of Environmental Health Science. Years later, Olden recalls in Science (year?) the moment when he told his family that he intended to go to graduate school to study cell biology. "Everyone-except my mother-expressed disappointment," he says. Why? "Because they had expected me to become a physician." But cell biology? "In fact," writes Olden, "the decision probably altered my relationship with my father until this day. He and many of my family and friends have never shown any interest in my work. I am, in most cases, the only scientist they have ever known."
However, one day-and now the mighty force of journalism comes into play-the magazine Jet, a black publication, reported in six lines that Olden was appointed director of the National Institute of Environmental Health Sciences. "I suddenly became a hero in the black community I grew up," describes Olden. "I was immediately honored by the Baptist church I had attended as a child, given the key to the city of Newport, Tennessee, and this summer was selected for the college hall of fame by Knoxville College, the historically black college were I earned my undergraduate degree."
Since that time, Olden has received other awards that carry far more prestige in the scientific world. "Yet," he says, "I would still be without honor in my own community-and those honors have meant a great deal to me-if not for that brief mention in a black publication. In fact, I am still not being recognized for my scientific accomplishments, but for being mentioned in Jet magazine."
As this story illustrates, the relationship between science and the media can be fruitful: articles in the press can provide a scientist with something he or she would never get from the scientific community alone-e.g., understanding and recognition, not only from the public but also from friends and relatives. The appearance of a scientist's name in the press gives him or her a different valuation than an appearance in a scientific journal.
In fact, often the media contribute to a rather positive image and reputation of scientists in society. And as surveys show, this image is-in general-quite a good one. For example, the Institut für Demoskopie Allensbach, one of the major German polling institutes, concluded in an opinion poll in 1999 that public opinion shows a "mysterious sympathy for scientists" (Forschung und Lehre, 1999) . After asking 2,100 people their opinion about science and scientists, the conclusion of Elisabeth Noelle-Neumann, head of the institute, was clear: "In Germany, scientists live in a climate that can only be envied."
And when the Emnid Institute asked people about the Germans "who have made the most eminent contribution to the development of humanity," the first ranks were not taken by artists such as Beethoven and Goethe or philosophers such as Nietzsche and Karl Marxno, on top was Albert Einstein, who developed a theory that nearly nobody understands (even in the scientific community). And other scientists also occupy top positions: Wilhelm Conrad Röntgen, who discovered X rays; Robert Koch, who found the tuberculosis pathogen; and Johann Gutenberg, who started the first media revolution (Spiegel, 1999) .
Scientific heroes
After all, it seems that the image of scientists is not so bad in society. But it is not only that the reputation of scientists in general is quite good-there is also a tendency in the press to report about science in a very positive, even ecstatic, way: scientists are quite often portrayed as heroes. One example is astrophysicist Stephen Hawking, who is even supposed to be capable of writing down "God's formula," as a cover story in Focus magazine-one of the two German weekly news magazines-suggested.
One day, I had the pleasure of meeting Stephen Hawking, and he has my full appreciation as an outstanding man and a scientist. But does he really give us God's formula? To be honest, that is a slight exaggeration. Even he admits that his international mega-hit A Brief History of Time was a bit of a slog. Translated into 40 languages and selling almost 10 million copies worldwide, "A Brief History" is probably the most unread book of all time. Currently, Hawking's second effort at "popular" science writing, The Universe in a Nutshell, is climbing the bestseller lists-I doubt that people are really reading it, not to speak of understanding it.
"What is going on here? Why are so many people paying hard-earned cash for books they can barely begin to understand?" asks science writer Margaret Wertheim (Die Zeit, 2002) . Part of the answer, surely, is vanity. A Hawking book sitting on the coffee table sends a powerful message to visiting friends, prospective dates, and (above all) to oneself, that an intellect is present in the house. Whether or not you read them, possession alone looks good.
The second part of the answer is mystification. Scientists (and especially physicists) are often regarded by the public as some kind of priesthood, with a unique knowledge and a special contact with heaven. In fact, in A Brief History of Time Hawking speaks of God as if he were a colleague, a fellow physicist trying to assemble the most mathematically elegant set of cosmological laws. At the end of his book, Hawking even declares that when we have found the ultimate set of these laws "we will know the mind of God." Surely, the success of Hawking's book is mainly due to these mythological promises. Hawking may be a great physicist, but the key to his appeal lies not in the rigor of his equations but in the doors he opens to our imagination.
These examples show that the image of science in the media is not really a negative one, but rather one that is often exaggerated: either scientists are depicted as heroic figures that bring God's formula down to Earth, or they are portrayed as some form of fallen angel, whose science has turned into something evil and frightening-which is just the devil's contribution to the story of scientific glory.
But this is not a unique feature of science writing. The media tend to exaggerate not only in reports about science but also in all other fields. Look at articles about politicians, actors, sports celebrities: you will see exactly the same mechanisms at work, the same game of black and white.
Emotional messages
Why do the media tend to exaggerate-either in a positive or a negative direction? The answer comes from neurobiology: our brain is wired in such a way that it tends to forget rational arguments if they do not carry an emotional message. That means that if I load information with feelings such as fear (for oneself) or sympathy for others, I will better succeed in attracting your attention. And newspapers must attract attention-otherwise they don't sell. This simple law is not only valid in the media business but also in politics, economics, and in all fields of human activity-even in science itself.
But while politicians, actors, or sports heroes have known this for a long time, it seems difficult for scientists to admit that their work also carries emotional messages-or at least, that the media try to report in an emotional way about science. For scientists themselves, their personal feelings when writing down a new theory may be completely irrelevant for science-but for the media, these personal and emotional aspects are just as important as the scientific result itself. In this way, a science writer tries to bridge the gap between the complex realm of scientific theory and the ordinary day-to-day thinking of the non-expert.
A small story might illustrate what I mean: in 2002, four pupils of a school in Aurich (northern Germany) got the opportunity to travel for three weeks with scientists to Antarctica on board the Polarstern. After returning home, they were asked by a journalist about the most impressive experience they had during these three weeks with the scientists. "Well," they answered, "we were most impressed by a researcher from Spain who wrote every evening a love letter to his wife via e-mail." Apparently, they had not expected to find such human behavior among scientists, thought to be purely rational.
Scientific understanding of the public
Complaints about the difficulties between science and the media have been for years the common refrain of all discussions on this topic, leading to such efforts as the "public understanding of science" (PUS) in the UK or the "public understanding of science and humanities" (PUSH) in Germany, now renamed "science in dialogue" (Germany) or "science in society" (UK). The idea of all these programs is essentially the same: if you inform the public better about scientific issues, they will get a better understanding of science; people will realize how interesting philosophy is, that genetically modified tomatoes aren't dangerous at all, and that cloning research is good for us all.
But the experiences with PUS in the UK can be summarized in one sentence: before PUS can be successful you first need the opposite: scientific understanding of the public (SUP). Scientists should know more about the conditions and restrictions of journalism, in order to better communicate to the public.
Positive examples of how the massive gap between scientists and journalists can be bridged can be found in the Guidelines of the Royal Society (www.royalsoc.ac.uk/files/ statfiles/document-105.pdf). They state for example:
Explain your work in simple everyday language and avoid using jargon-imagine you are trying to explain it to a friend over a drink, for example. Point out what impact your work might have on the audience or readership, and be prepared to talk about the wider implications, such as ethics or funding issues.
Avoid the temptation to exaggerate the significance of your work.
Try to avoid saying "no comment". If a journalist senses that you are trying to hide some facts, they have a responsibility to find these out from another source.
On two pages, these guidelines offer a compact and extremely useful "first-aid kit" for scientists in contact with the media. I don't know how many British scientists are familiar with them, but I can definitely say that in Germany most scientists ignore them.
